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(54) VEHICLE ATTITUDE CONTROLLER 

(57)Abstract: 

PURPOSE: To improve the stability of a vehicle by 
controlling the brake power distribution for the front and 
rear wheels so that the brake power increases on the 
front wheel side, when it is judged that the vehicle is in 
an unstable state and the yawing moment in the 
direction in which the vehicle leteral move ment state is 
stabilized by the front wheel lateral force is not 
generated. 

CONSTITUTION: The output signals of a stepping force 
sensor 11, optical speed sensor 13 for detecting the 
speed in the longitudinal and lateral directions of a 
vehicle, steering angle sensor 15, front wheel lateral 
acceleration speed sensor 16, etc., are inputted into a 
controller 9. The stability of the vehicle is judged 

accoring to the lateral movement state, and when it is judged that the vehicle is in an unstable 
state, the yawing moment of the vehicle is controlled by reducing the lateral force of the front 
wheel. In this control, only in the case where the yawing moment in the direction in which the 
leteral movement of the vehicle is stabilized according to the generation direction of the actual 
lateral acceleration speed generated by the atcual front wheel lateral force is not generated, 
the brake power distribution of the front and rear wheels is controlled so that the brake power 
increases on the front wheel side, and the lateral force of the front wheel is reduced, and the 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] A horizontal movement condition detection means to detect the movement condition ot an 
independently controllable wheel damping force control means and the longitudinal direction of a car for 
the damping force of a wheel, A last shaft lateral acceleration detection means to detect or presume the 
lateral acceleration on the knuckle spindle of a car, It is judged that there is a car unstably with a car 
stability decision means to judge the stability of a car according to said horizontal movement condition, 
and this car stability decision means. With and the signal from said last shaft lateral acceleration 
detection means When it is judged that the yawing moment of the direction by which the horizontal 
movement condition of a car is stabilized according to front-wheel lateral force is not generated Car 
attitude control equipment characterized by having the yawing moment control means controlled so that 
a front-wheel side becomes large about the braking force distribution of an order ring by said damping 

force control means. . 
[Claim 2] Said horizontal movement condition detection means is car attitude control equipment 
according to claim 1 characterized by being the sideslipping angle detection means of a car. 
[Claim 3] Said car stability decision means is car attitude control equipment according to claim 1 
characterized by judging the stability of a car by the comparison with the target horizontal movement 
condition computed from the horizontal movement condition, the vehicle speed, and the steering angle 
of said car. 

[Claim 4] Said wheel damping force control means is what controls damping force so that whenever 
[ wheel speed ] serves as slip ratio beforehand defined to whenever [ car-body-speed ]. It is judged that 
there is a car unstably with said car stability decision means. With and the signal from said last shaft 
lateral acceleration detection means When it is judged that the yawing moment of the direction by which 
the horizontal movement condition of a car is stabilized according to front-wheel lateral force is not 
generated Car attitude control equipment according to claim 1 characterized by amending whenever 
[ wheel speed ] and controlling damping force so that a front-wheel side is large and a rear wheel side 
becomes small about the slip ratio of an order ring. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to car attitude control equipment. 
[0002] 

[Description of the Prior Art] As car attitude control equipment, there are some which are depended on 
chassis control of a yaw rate feedback control method conventionally. Moreover, the sideslipping angle 
of a car is detected and the car attitude control equipment which distributes driving force approximately 
so that a sideslipping angle may be controlled to tolerance is shown in JP,62-299430,A. 

[0003] , . _ 

[Problem(s) to be Solved by the Invention] However, in what is depended on the chassis control unit of 
a yaw rate feedback control method, although the driving stability of a car can be improved by making 
generating yaw REITO follow target yaw REITO, when the desired value of a quantity mu road surface 
is used on a low mu road surface, there is a problem that suitable target yaw REITO cannot actually set 
up an operator's steering feeling easily due to the effect of the road surface mu, such as getting worse. 
Supposing the yaw rate of the target computed from a steering angle etc. may not necessarily be the 
behavior best as car behavior and a flattery ** plug and yaw rate feedback control are actually uniformly 
performed by the target in the value based on it also with the yaw REITO desired value which is not 
suitable, it is made hard to build the posture of a car and to correct. 

[0004] On the other hand, if it is in some which were shown in the above-mentioned official report by 
the control according to a sideslipping angle It is what distributes driving force approximately so that a 
sideslipping angle may be controlled to an allowed value. If a sideslipping angle becomes larger than an 
allowed value and it judges that a car is unstable, will make rear wheel allocation of driving force small, 
the lateral force of a rear wheel will be made to increase, the stability of a car will be raised, and when 
front-wheel allocation increases to coincidence, the lateral force of a front wheel will decrease. The 
chassis control unit which controls the yawing moment of a car by decreasing the lateral force of such a 
front wheel Although it is good when the driver is steering in the unstable direction with a panic 
condition or the lack of workmanship In order a driver tends to stabilize a car and to carry out exact 
steering, to control only by embracing a sideslipping angle, also when having generated in the direction 
in which a car is stabilized by the lateral force of a front wheel, and to decrease the lateral force of a 
front wheel, There is a problem that that a car is stabilized on the contrary may take time amount, or the 
steering feeling of a driver may be got worse. 

[0005] On the other hand, in carrying out attitude control of a car, this invention person detects a 
steering condition, and only when it is presumed that the yawing moment of the direction by which 
horizontal movement of a car is stabilized according to front- wheel lateral force is not generated, he is 
developing previously again about the method which performs control according to a sideslipping angle. 
Although such a thing is also considered, when a car is actually in the condition near spin in car 
operation, it is difficult to presume that front-wheel lateral force is acting in the stable direction. 
[0006] This invention was not made in view of such a point, and is not based on actuation of an 
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uncertain driver etc., but stabilizes a car. And can judge this appropriately [ when a driver performs right 
actuation ] 5 and the actuation is used. The improved possible car attitude control equipment of that have 
and the above faults occur also preventing, being able to cope with extensive car transit and an operation 
scene, and aiming at improvement in car stability appropriately will be offered. 
[0007] 

[Means for Solving the Problem] Following car attitude control equipment is offered by this invention. 
Namely, a horizontal movement condition detection means to detect the movement condition of an 
independently controllable wheel damping force control means and the longitudinal direction of a car for 
the damping force of a wheel, A last shaft lateral acceleration detection means to detect or presume the 
lateral acceleration on the knuckle spindle of a car, It is judged that there is a car unstably with a car 
stability decision means to judge the stability of a car according to said horizontal movement condition, 
and this car stability decision means. With and the signal from said last shaft lateral acceleration 
detection means When it is judged that the yawing moment of the direction by which the horizontal 
movement condition of a car is stabilized according to front-wheel lateral force is not generated It is car 
attitude control equipment characterized by having the yawing moment control means controlled so that 
a front-wheel side becomes large about the braking force distribution of an order ring by said damping 
force control means ( drawing 1 ). In the above moreover, said horizontal movement condition detection 
means The car attitude control equipment characterized by being the sideslipping angle detection means 
of a car, and said car stability decision means The car attitude control equipment characterized by 
judging the stability of a car by the comparison with the target horizontal movement condition computed 
from the horizontal movement condition, the vehicle speed, and the steering angle of said car, And said 
wheel damping force control means is what controls damping force so that whenever [ wheel speed ] 
serves as slip ratio beforehand defined to whenever [ car-body-speed ]. It is judged that there is a car 
unstably with said car stability decision means. With and the signal from said last shaft lateral 
acceleration detection means When it is judged that the yawing moment of the direction by which the 
horizontal movement condition of a car is stabilized according to front-wheel lateral force is not 
generated The car attitude control equipment characterized by amending whenever [ wheel speed ] and 
controlling damping force so that a front-wheel side is large and a rear wheel side becomes small about 
the slip ratio of an order ring is offered. 
[0008] 

[Function] With car attitude control equipment according to claim 1, it has each of an independently 
controllable wheel damping force control means and a horizontal movement condition detection means, 
a last shaft lateral acceleration detection means, a car stability decision means, and a yawing moment 
control means for the damping force of a wheel. Although a last shaft lateral acceleration detection 
means detects or presumes the lateral acceleration on the knuckle spindle of a car and a car stability 
decision means judges the stability of a car according to said horizontal movement condition while a 
horizontal movement condition detection means detects the movement condition of the longitudinal 
direction of a car It is judged that a yawing moment control means has a car unstably with this car 
stability decision means. And when it is judged that the yawing moment of the direction by which the 
horizontal movement condition of a car is stabilized according to front- wheel lateral force is not 
generated from the signal of said last shaft lateral acceleration detection means, it controls so that a 
front- wheel side becomes large about the braking force distribution of an order ring by said damping 
force control means. 

[0009] therefore, in controlling the yawing moment of a car by judging that there is a car unstably and 
decreasing the lateral force of a front wheel The exact proper use control which also took it into 
consideration as a judgment element is possible also for the real lateral acceleration generated according 
to actual front-wheel lateral force, the lateral acceleration on a knuckle spindle being seen, and, only 
when the yawing moment of the direction by which horizontal movement of a car is stabilized according 
to the generating direction of the real lateral acceleration generated according to actual front- wheel 
lateral force was not generated and it is detected The braking force distribution of an order ring is 
controlled so that a front- wheel side becomes large, the lateral force of a front wheel is decreased, and a 
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car is stabilized. By using the actuation exactly, when this is not based on actuation of an uncertain 
driver, a car is stabilized, and a driver performs right actuation and the car is being operated in the stable 
direction by the steering front wheel, the thing which stabilize a car appropriately and for which it 
becomes controllable, above-mentioned fault is also canceled, and improvement in car stability is aimed 
at effectively is closed, if . 

[0010] In the case of claim 2, it is what makes a horizontal movement condition detection means the 
sideslipping angle detection means of a car. In claim 3 A car stability decision means is what judges the 
stability of a car by the comparison with the target horizontal movement condition computed from the 
horizontal movement condition, the vehicle speed, and the steering angle of a car. Respectively, the 
same car attitude control equipment as the above is realizable also by carrying out a horizontal 
movement condition detection means and a car stability decision means in this way. 
[001 1] In the case of claim 4, it is what controls damping force so that a wheel damping force control 
means serves as slip ratio which whenever [ wheel speed ] defined beforehand to whenever [ car-body- 
speed ]. It is judged that there is a car unstably with a car stability decision means. With and the signal 
from a last shaft lateral acceleration detection means When it is judged that the yawing moment of the 
direction by which the horizontal movement condition of a car is stabilized according to front- wheel 
lateral force is not generated Whenever [ wheel speed ] is amended, damping force is controlled so that a 
front- wheel side is large and a rear wheel side becomes small about the slip ratio of an order ring, and 
even if such, the same car attitude control equipment as the above is realizable. 
[0012] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 2 is 
drawing showing the configuration of one example of the car attitude control equipment of this 
invention. In this example, the car to apply makes independently controllable damping force (braking 
fluid pressure) of each ring of front and rear, right and left. 

[0013] 2L is shown by the inside 1L and 1R of drawing, and a right-and-left front wheel and 2R show a 
right-and-left rear wheel, respectively. When each wheel is equipped with brake discs 3L, 3R, 4L, and 
4R and the wheel cylinders (W/C) 5L, 5R, 6L, and 6R which carry out friction pinching of brake 
DEHESUKU by supply of fluid pressure (oil pressure), and give a brake force (damping force) for every 
ring, respectively and the fluid pressure from the pressure servo unit (pressure control unit) 7 is supplied 
by each wheel cylinder of these braking valve units, each wheel is braked separately. 
[0014] The pressure servo unit 7 constitutes a damping force control unit with the below-mentioned 
controller including this, adjusts the oil pressure from the oil pressure generation source 8 with an input- 
control signal, and controls the braking fluid pressure supplied to the wheel cylinders 5L, 5R, 6L, and 
6R of each ring. The pressure servo unit 7 is constituted by each fluid pressure supply system (each 
channel) each of order ring right and left including an actuator. 

[0015] the reduced pressure with which the business of anti skit control is also presented as an actuator, 
for example, maintenance, and a boost a controllable thing can be used, the above-mentioned pressure 
servo unit 7 — the actuator for fluid pressure control of each supply system - having - an input fluid 
pressure command signal - detailed - a front wheel - the left fluid pressure command value P1(S) 
front-wheel right fluid pressure command value P2 (S) and a rear wheel - according to each signal of 
the left fluid pressure command value P3(S) rear wheel right fluid pressure command value P4 (S), the 
pressure of the braking fluid pressure P1-P4 shall be regulated separately 

[0016] Each above-mentioned signal to the pressure servo unit 7 supplies these from a controller 9. For 
this controller 9 The signal from the treading strength sensor 1 1 which detects the treading-in force Fp 
of the brake pedal 10, The signal from the optical rate sensor 13 which detects the rates Vx and Vy of a 
longitudinal direction before and after a car, The signal from the steering angle sensor 15 which detects 
the steering angle delta of a handle (steering wheel) 14, the signal from the last shaft lateral acceleration 
sensor 16 which detects the lateral acceleration Ygf on a knuckle spindle (width G) on a car, etc. are 
inputted.' 

[0017] The store circuit which stores a control program, the result of an operation, etc. by which a 
controller 9 is performed in an input detector, a data-processing circuit, and this data-processing circuit, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/5/2004 



Page 4 of 9 



It is constituted including the microcomputer using an output circuit etc., and the program for brake 
fluid pressure control is followed in the data-processing circuit based on predetermined input. In this 
example The target wheel-cylinder ** value (command value) as a brake-force control value is acquired 
in order to stabilize a car with a damping force order proportioning control and to control the yawing 
moment of a car fundamentally, and the signal equivalent to it is sent out to the pressure servo unit 7. By 
this, carry out the pressure servo unit 7, the oil pressure from the oil pressure generation source 8 is 
made to adjust so that actual wheel-cylinder ** of an applicable ring may be in agreement with target 
fluid pressure, and a correspondence wheel cylinder is made to supply. 

[001 8] Although a controller 9 performs yawing control of a car in this way as what is depended on the 
allocation before and after damping force control In that case, it adds to judging stability of a car 
according to the movement condition of the longitudinal direction of a car. [ whether actuation of the 
front wheel which the operator is operating then is what will act in the direction which stabilizes a car, 
and ] The generating lateral acceleration on a knuckle spindle shall also be seen in order to judge 
whether that is right. It is judged that there is a car unstably and the lateral acceleration on a knuckle 
spindle is detected. When it is judged that the yawing moment of the direction by which horizontal 
movement of a car is stabilized according to the generating direction of the real lateral acceleration 
generated according to actual front-wheel lateral force is not generated, by the result of both [ these ] 
judgments When hitting the scene concerned, nothing and a car are stabilized so that a front-wheel side 
may become large about the braking force distribution of an order ring and control of damping force 
may be performed. In this case, the signal from the last shaft lateral acceleration sensor 16 is used as 
information for the decision about the latter. 

[0019] Preferably, a controller 9 performs this by detecting the sideslipping angle of a car about 
detection of the horizontal movement condition of a car. In car stability decision, the stability of a car 
shall be preferably judged again by the comparison with the target horizontal movement condition 
computed from the horizontal movement condition, the vehicle speed, and the steering angle of a car 

which are detected. . , , _ 

[0020] In the above, if it is at the time of the mode which is used as information for the signal rrom the 
rate sensor 13 to detect the sideslipping angle of a car, and makes a car stability judgment as mentioned 
above, the vehicle speed information used in that case can also use the signal from this rate sensor 13. 
Moreover, the signal from the steering angle sensor 15 is also used as steering angle information in that 



case. 

[0021] Drawing 3 is a flow chart which shows an example of the damping force control program 
performed by the controller 9. This processing is carried out by regular interruption for every fixed time 
amount with the operating system which is not illustrated. 

[0022] First at step SI 00, longitudinal velocity Vx, lateral velocity Vy, the brake treading strength Fp, 
the steering angle delta, and the knuckle-spindle top lateral acceleration Ygf are read based on the signal 
from said each sensors 1 1, 13, 15, and 16, respectively. 

[0023] Next, the sideslipping angle beta of a car is computed in step SI 01. In this example, this shall be 
computed by the degree type from the longitudinal velocity Vx which is the aforementioned sensor 
signal, and lateral velocity Vy. 

[Equation 1] . . 

Beta=tan-l(Vy/Vx) **Vy/Vx ... 1 [0024] In addition, other technique may be used for searching for the 
sideslipping angle of a car, although an optical sensor detects the rate of front and rear, right and left and 
the sideslipping angle beta is computed like the above in this example. For example, order and an 
acceleration sensor on either side may be prepared, and the sideslipping angle beta may be computed by 
the acceleration and yaw REITO of order/right and left, and it may have a linearity 2 degree-of-freedom 
car model in a controller using the signal of a steering angle sensor, and, thereby, a beta value may be 
presumed. 

[0025] Subsequently, at step S103, criteria fluid pressure of target wheel-cylinder ** Pi (i=l-4) for every 
wheel is calculated. That is, criteria wheel-cylinder ** Po is computed from the brake treading strength 
Fp. In this example, criteria wheel-cylinder ** Po is computed according to a degree type using the 
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brake treading strength Fp which is the aforementioned sensor signal. 

[Equation 2] Po=KtxFp ... 2 -- Kt shall be a proportionality constant, therefore criteria wheel-cylinder ** 
Po as criteria fluid pressure shall be proportional here at the brake treading strength Fp 
[0026] Next, it judges whether it is the direction where the direction of the lateral force which a front 
wheel generates according to the generating direction of the lateral acceleration Ygf on a knuckle 
spindle at step SI 04 is stabilized by the car, and whether it is an unstable direction. 
[0027] That is, although a lateral acceleration Ygf value is read from the signal of a sensor 16 at step 
S101 and the sideslipping angle beta value of a car is computed at step S102 like **** in this example 
When the direction of the lateral acceleration Ygf on the sideslipping angle beta of a car and a knuckle 
spindle (sign) is reverse An operator stabilizes a car and it is steering as like, and it judges that it has 
generated in the direction which stabilizes a car also as for the lateral force of a front wheel, and in this 
case, it progresses to step SI 05 and control which decreases the lateral force of a front wheel is not 
performed. Control which it judges that it has not generated in the direction which only steering an 
operator stabilizes a car is not carried out [ direction ], but stabilizes a car also as for the lateral force of 
a front wheel when the direction of the lateral acceleration Ygf on the sideslipping angle beta of a car 
and a knuckle spindle (sign) is the same, and it progresses [ control ] to step SI 06 in this case, and, on 
the other hand, decreases the lateral force of a front wheel like the after-mentioned is performed. 
[0028] Specifically at step SI 05, target wheel-cylinder fluid pressure Pi (i=l-4) of each ring is taken as 
the same thing as above-mentioned criteria wheel-cylinder ** Po which becomes settled by the brake 
treading strength Fp. Therefore, at this time, it is skipped after step SI 06 which carries out the 
following, processing of the step SI 10 after-mentioned in the condition of Pi=Po is performed per four 
rings of front and rear, right and left, and differential pressure is not generated in the damping force of a 
result and an order ring. 

[0029] On the other hand, when progressing to step S106 from step S104, at this step S106, target 
differential pressure deltaPx which makes it generate between order rings is computed. 
[0030] In this example, deltaPx value is calculated with a property Fig. as shown in drawing 4 . In this 
drawing predetermined reference-value (allowed value) betao (positive/negative) is set up about the 
sideslipping angle beta of a car. When a sideslipping angle beta value is the thing of the value in -beta o- 
beta o let deltaPx value be a value 0. When deltaPx is set up with a value 0 and applied to the below- 
mentioned processing, differential pressure is not generated in the damping force of an order ring. On 
the other hand, when the sideslipping angle beta takes a bigger value than it, it concludes that a car is 
unstable and if it is betal value, in this field, value deltaPx 1 of the illustration corresponding to it will 
be determined as target differential pressure according to a property inclination like illustration, 
corresponding to the calculation sideslipping angle beta value in the time concerned. 
[0031] In addition, target differential pressure deltaPx for controlling the yawing moment of a car is 
good also as a function of the vehicle speed and the sideslipping angle beta by changing the above- 
mentioned characteristic curve here, even if it responds to the vehicle speed, and decreasing the lateral 
force of a front wheel by the braking force distribution of an order ring. Moreover, you may make it 
compute deltaPx value, only taking not only the magnitude of the sideslipping angle beta but its rate of 
change into consideration. . 

[0032] Moreover, about allowed value betao of the sideslipping angle beta, it shall ask to be shown in 
drawing 5 from the steering angle delta and the vehicle speed Vx (longitudinal velocity), and shall do so 
by this example. If it does in this way, above-mentioned deltaPx value calculation processing can be 
performed using betao computed by the steering angle and the vehicle speed in the time concerned 
according to the property of drawing 5 as allowed value betao. Therefore, it is also judging the stability 
of a car in this case by the comparison with allowed value betao computed from the calculation 
sideslipping angle beta, the vehicle speed Vx, and the steering angle delta, and this can be performed 
more finely than per car stability decision. 

[0033] Next, it sets to step S107 and is criteria wheel-cylinder ** Po. By making a value into a basic 
value, the desired value Pi of the wheel-cylinder fluid pressure for every wheel is set up so to perform 
control which decreases the lateral force of a front wheel and it may make the differential pressure 
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between required order rings generate. That is, target wheel-cylinder ** Pi (i=l-4) of each ring is 
computed from these using target wheel-cylinder differential pressure deltaPx and criteria wheel- 
cylinder ** Po. 

[0034] Since it is easy here, if differential pressure shall be generated with the boost by the side of a 
front wheel, desired value Pi can be made into the following, respectively. 

[Equation 3] Pl=Po+deltaPx ... 3aP2=Po+deltaPx ... 3bP3=Po ... 3cP4=Po ... Naturally 3d may be taken 
into consideration here, although the intermediary omitted to the usual order braking force distribution 
(allocation before and after basing on the so-called proportioning valve). Moreover, target differential 
pressure is good also as a thing which makes it generate with a boost of a front wheel, and reduced 
pressure of a rear wheel. 

[0035] The target wheel-cylinder fluid pressure Pi is the processing it is made not to become zero or 
less, and steps SI 08 and SI 09 incorporate and perform this, when it corresponds, at the following step 
SI 10, they perform every stepwise execution of this and brake fluid oppression processing, and end this 
program. 

[0036] The contents of processing here consist of processing which determines separately the control 
signal (Pi (S)) equivalent to the fluid pressure command value Pi for every ring called for as mentioned 
above and is outputted to the pressure servo unit 7, and by supply to the pressure servo unit 7 of these 
signals, according to Above Pi, the actual wheel-cylinder fluid pressure P1-P4 will be adjusted, and they 
will be'given to the wheel cylinders 5L, 5R, 6L, and 6R for every ring. 

[0037] In controlling the yawing moment of a car in this way by judging that there is a car unstably and 
decreasing the lateral force of front wheels 1L and 1R according to the above control Only when the 
lateral acceleration Ygf on a knuckle spindle was detected, and the yawing moment of the direction by 
which horizontal movement of a car is stabilized according to the generating direction of the real lateral 
acceleration generated according to actual front-wheel lateral force was not generated and it is detected 
The braking force distribution of an order ring can be controlled according to the sideslipping angle beta 
of a car so that the front- wheel 1L and 1R side becomes large, and control which decreases the lateral 
force of a front wheel and stabilizes a car can be realized. Therefore, it can be coped with also m the 
scene where operation which the driver looked at from the result in the state of panic, and mistook in the 
car unstable direction even if has been performed. When a car becomes unstable then and the 
sideslipping angle beta becomes large While being able to control in the direction which stabilizes the 
posture of a car, without being based on the actuation which the driver which the control which 
decreases the lateral force of a front wheel by the braking force distribution of an order ring operated, 
therefore was set under such a situation mistook It becomes controllable [ are setting and using the 
actuation when a driver performs right actuation and is operating the car in the stable direction by the 
steering front wheel, and a controllable car is always stabilized ]. 

[0038] If this is explained still more nearly additionally with reference to drawing 6 and drawing 7 , it 
can explain as follows, the drawing 6 upper part - a two flower model - moreover, the voice of the 
force which (a) - (e) of this lower part commits to an order ring ~ although each [ like ] is simplified and 
expressed, as shown in drawing 6 , when the balance of the force of an order ring is considered in car 
attitude control, even if the yawing moment which acts on a car is the same (drawing (a) - (e)), the 
lateral force which acts on a front wheel differs in each case. Drawing (a) Paying attention to - (c) and 
(e), among drawing, supposing it is the spin direction about a counterclockwise rotation, in the case of 
drawing (e), it turns out that front-wheel lateral force is acting in the direction which prevents the spin 
unlike other cases. 

[0039] This control uses this effectively based on this consideration. Drawing 7 and drawingjj take tor 
an example the case where drawing 8 is **** of revolution outwardness when drawing 7 is **** of the 
sense in revolution in the time of car revolution transit, illustrate the contents in the concrete control 
scene follow this control, and hit the scene where of the former performs car stability control by above- 
mentioned allocation before and after damping force, and the scene the latter uses the right actuation of a 
driver and stabilizes a car. 

[0040] When drawing 7 is seen, it is during the anticlockwise rotation to which this aimed now and the 
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car aimed the revolution transit locus of illustration, and actuation of a driver is **** of the sense in 
revolution. In this car transit and an operation scene, the lateral acceleration (width G) Ygf generated on 
a car knuckle spindle is acting in the direction to which the sideslipping angle beta of a car is made to 
increase. Therefore, in this case, it is the field (car field judged to be unstable) where the sideslipping 
angle beta exceeds a setting allowed value, increment amendment in deltaPx of the damping force of a 
front wheel is carried out according to this example control, ( drawing 4 , 5, formulas 3a and 3 b), and 
the lateral force of a front wheel is reduced (step S104->S106->S107->S108->S109-> SI 10). Thereby, 
the car sideslipping angle beta decreases. Thus, a car can be stabilized. 

[0041] Although it is during the same anticlockwise rotation in drawing 8 , actuation of a driver is **** 
of revolution outwardness. At this time, the lateral acceleration (width G) Ygf generated on a knuckle 
spindle is acting in the direction which decreases the sideslipping angle beta of a car (refer to drawing 6 
(e)). Therefore, according to this example control, the damping force of a front wheel is maintained at 
Po in this case (step S104->S105-> SI 10). That is, steering with an exact driver is performed, it is the 
case generated in the direction in which a car is stabilized by the lateral force of a front wheel, and 
increment amendment in deltaPx according to the sideslipping angle beta like **** is not carried out in 
this scene that that actuation should be used. The lateral acceleration Ygf which acts in the direction 
which reduces the car sideslipping angle beta by this is secured. 

[0042] In addition to stability decision of the car by the sideslipping angle beta of a car, it has the lateral 
acceleration Ygf on a knuckle spindle. What is depended on this control in which the suitable and exact 
proper use which rubbed the generating direction of the real lateral acceleration generated according to 
actual front-wheel lateral force, and also took this into consideration is possible A driver tends to 
stabilize a car and exact steering is carried out, when having generated in the direction in which a car is 
stabilized by the lateral force of a front wheel, according to the sideslipping angle beta, it controls 
chiefly still more uniformly, and lateral force of a front wheel is not decreased. Therefore, time amount 
can be taken, or it can avoid that worsen the steering feeling of the driver at that time conversely on the 
contrary that a car is stabilized although the driver is using the car as the stability plug in such cases, and 
the now unacquainted **** situation arises, and can be made to function as a car stabilizer effectively. 
Thus by using the actuation, when it is not based on actuation of an uncertain driver, a car is stabilized 
and the driver is operating the car for right actuation in the stable direction by the line steering front 
wheel, it becomes controllable [ a controllable car is stabilized appropriately ] and the conventional 
problem can also be solved. . . 

[0043] Moreover, only when it is presumed that the yawing moment of the direction by which detects a 
steering condition and horizontal movement of a car is stabilized according to front-wheel lateral force 
is not generated When a car is actually in the condition near spin in the case of the approach of 
performing control according to a sideslipping angle According to this control, it is also easily realizable 
to use properly appropriately and to raise a controllability more also in such a scene, even if, to there 
being a field that it is difficult to presume that front-wheel lateral force is acting in the stable direction. 
[0044] In addition, according to the above-mentioned example, although it becomes controllable also at 
the time of un-braking [ of a driver ], it is good also as control only at the time of braking, taking the 
sense of incongruity by braking into consideration. 

[0045] Moreover, although an example did not describe anti skit control, it is satisfactory, even if it 
detects the wheel speed of each ring and also performs anti skit control to coincidence. In that case, it is 
good, though damping force control is not considered as the yawing control by the differential pressure 
of order but yawing control is carried out by controlling the slip ratio of each ring. 
[0046] If the example in the case of carrying out yawing control by controlling slip ratio at the time of 
braking is explained, in the example concerned Each ring damping force control means is what controls 
damping force to become the slip ratio which wheel speed defined beforehand to car body speed. It is 
judged that there is a car unstably with a car stability decision means. By and the detection lateral 
acceleration on a knuckle spindle When it is judged that the yawing moment of the direction by which 
the horizontal movement condition of a car is stabilized according to front- wheel lateral force is not 
generated, wheel speed shall be amended and damping force shall be controlled so that a front-wheel 
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side is large and a rear wheel side becomes small about the slip ratio of an order ring. 
[0047] For example, it responds to a property Fig. as shown in drawing 9 , and is a method using amount 
of wheel speed amendments deltaVw. If a system is this case, it has a wheel speed sensor (not shown) 
for every ring of front and rear, right and left in anti skit control of a four-channel 4 sensor type. By this 
detecting the wheel speed Vwl of a forward left ring, the wheel speed Vw2 of a forward right ring, the 
wheel speed Vw3 of a left rear ring, and the wheel speed Vw4 of a right rear ring, respectively, and 
adding amendment to real wheel speed using the above-mentioned amount of wheel speed amendments 
deltaVw The slip ratio on appearance is [Equation 4] from amount of amendments deltaVw according to 
the lateral acceleration Ygf on the sideslipping angle beta and a knuckle spindle, when the slip ratio of 
each ring shall be controlled according to an individual, though it is the same also as a front wheel. 
Vwl* =Vwl+deltaVw ... 4aVw2* =Vw2+deltaVw ... 4bVw3* =Vw3 ... 4cVw4* =Vw4 ... 4d (however, 
* shows the amendment back) 

It can carry out and anti skit control is performed using the wheel speed after this amendment. Thereby, 
since damping force is controlled with some lock rather than a rear wheel, as for a front wheel, the 
cornering force of a front wheel falls, and a car is formed into an undershirt steer. This invention can be 
carried out in this way, can also be carried out, and does so the operation effectiveness with the same 
said of this example. Moreover, when using the method using such an amount of wheel speed 
amendments, about the wheel speed amendment, this may be performed by plus amendment of a front 
wheel, and minus amendment of a rear wheel. 

[0048] Moreover, although each above-mentioned example is describing only the braking force 
distribution before and after embracing the sideslipping angle beta, even if it uses both control together 
as this control operates when the braking force distribution of/right and left before and after basing on 
yaw rate feedback control etc. is usually sometimes performed, a car becomes unstable and the 
sideslipping angle beta becomes large, it is satisfactory at all. 

[0049] Moreover, according to a property Fig. as shown in drawing 10 , not only a braking force 
distribution before and after basing on deltaPx but a proportioning control on either side may be 
performed to coincidence. The amount of deltaP(ies) shown all over drawing corresponding to betal 
value for example expresses the target differential pressure which makes it generate between the right- 
and-left rings set up based on the property shown with the broken line for right-and-left damping force 
proportioning controls, in this case - since right and left are made to generate differential pressure in 
order to decrease a sideslipping angle - right and left - which ring - for example, since it is made to 
boost or (in the case of single-sided boost control) decompress (in the case of single-sided reduced 
pressure control) or is about a direction, a sign will also reach a property Fig. This invention can also be 
carried out in such a mode. 

[0050] Moreover, although the lateral acceleration on the knuckle spindle of a car was obtained by the 
lateral acceleration sensor 16, the lateral acceleration on a knuckle spindle may be presumed and this 
control may be carried out. 

[0051] Moreover, not only sideslipping of a car but yaw REITO is sufficient as horizontal movement. 
That is, if detected yaw REITO exceeds the reference value defined beforehand, it will be judged that a 
car is unstable. By the comparison with target yaw REITO which a system has the yaw rate sensor 
which detects yaw REITO generated on a car, performs detection of the horizontal movement condition 
of a car by detecting yaw REITO of a car, and is specifically computed from real yaw REITO, the 
vehicle speed, and the steering angle which were detected, rather than desired value, when the actual 
value of yaw REITO is size beyond a predetermined value, it shall judge that a car is unstable. A car 
stability decision means may be carried out in this way, and this control may be carried out. 
[0052] 

[Effect of the Invention] While being able to perform attitude control of a car with damping force 
control of an order ring according to invention according to claim 1 In controlling the yawing moment 
of a car by judging that there is a car unstably and decreasing the lateral force of a front wheel The 
suitable proper use control also in consideration of the real lateral acceleration generated according to 
actual front-wheel lateral force is possible. When the lateral acceleration on a knuckle spindle was 
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detected, and the yawing moment of the direction by which horizontal movement of a car is stabilized 
according to the generating direction of the real lateral acceleration generated according to actual front- 
wheel lateral force was not generated and it is detected, Then, the braking force distribution of an order 
ring is controlled so that a front-wheel side becomes large. Can decrease the lateral force of a front 
wheel and can stabilize a car, and it is not based on actuation of an uncertain driver etc., but a car is 
stabilized. And when a driver performs right actuation and is operating the car in the stable direction by 
the steering front wheel, the actuation can be used exactly, and it becomes controllable [ a controllable 
car is stabilized ]. If it is the conventional thing, car stability will take time amount on the contrary, also 
in scenes, such as causing aggravation of a steering feeling, it is avoided, the above can be realized, 
extensive car transit and an operation scene can be coped with, and improvement in car stability can be 
aimed at effectively. 

[0053] In the case of claim 2, the same car attitude control as the above can perform also by judging the 
stability of a car by the comparison with the target horizontal movement condition which can perform 
the car attitude control same as a sideslipping angle detection means of a car as the above for a 
horizontal movement condition detection means, and is computed in a car stability decision means like 
claim 3 from the horizontal movement condition, the vehicle speed, and the steering angle of a car. 
[0054] In the case of claim 4, moreover, a wheel damping force control means Damping force is 
controlled so that whenever [ wheel speed ] serves as slip ratio beforehand defined to whenever [ car- 
body-speed ], and it is judged that there is a car unstably with a car stability decision means. With and 
the signal from a last shaft lateral acceleration detection means When it is judged that the yawing 
moment of the direction by which the horizontal movement condition of a car is stabilized according to 
front-wheel lateral force is not generated Whenever [ wheel speed ] is amended, damping force is 
controlled so that a front- wheel side is large and a rear wheel side becomes small about the slip ratio of 
an order ring, and even if such, the same car attitude control as the above is realizable. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram of this invention car attitude control equipment. 
[Drawing 21 It is the system chart showing one example of the car attitude control equipment of this 
invention. 

[Drawing 31 It is the flow chart which shows an example of the control program of a controller. 
[Drawing 41 It is drawing showing an example of the property for the target differential pressure 
calculation between order rings. 

[Drawing 51 It is drawing showing an example of the setting property of the allowed value of a 
sideslipping angle. 

[Drawing 61 It is drawing with which principle explanation of the car attitude control earned out in 
consideration of the lateral acceleration of generating on a knuckle spindle is presented. 
[Drawing 7) It is drawing with which explanation of the control mode of the car attitude control shown 
taking the case of the case of **** of the sense in revolution in the time of car revolution is presented. 
[Drawing 81 It is drawing with which explanation of the control mode in **** of revolution outwardness 
is similarly presented. 

[Drawing 9] It is drawing showing an example of the property of the amount of wheel speed 
amendments applicable in other examples of this invention. 

[Drawing 10] It is drawing in which showing the example of further others of this invention, and 

showing the example of the property for the target differential pressure calculation which can be applied 

when using together a right-and-left braking force distribution similarly. 

[Description of Notations] 

1L, 1R Right-and-left front wheel 

2L, 2R Right-and-left rear wheel 

3L, 3R, 4L, 4R Brake disc 

5L, 5R, 6L, 6R Wheel cylinder 

7 Pressure Servo Unit 

8 Oil Pressure Generation Source 

9 Controller 

10 Brake Pedal 

1 1 Treading Strength Sensor 

13 Order / Right-and-Left Speed Sensor 

1 4 Handle (Steering Wheel) 

1 5 Steering Angle Sensor 

16 Lateral Acceleration Sensor on Knuckle Spindle 



[Translation done.] 
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[Drawing 31 
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iJQig & * ffl 0 . ^t^a>§li i»t£A U1«J:9#&£UCC»&;£ 

Ki* . «fMJc8»Afi» * < * * «fc ^ k 

m&tiVWl&ZfKv? * * 5 tC * 1/ . ***** 5 i* 

[0 0 1 9] ***(./< I*. 3>^-?9lt 

KS6 ft J: 0 WHS 41* «*: o m 



(4) 7- 1 1 7 65 5 

6 

[0 02 0] ±i2lCfcl*T. ^gt>1/-l3WCf§ 

[0 02 1 1 H3I*. =2> ho-?9KJ:0l?tT3n& 

[0 02 2] A^^^S10 0Xii> Wi&&*> 
17-1 1. 13, 15. 1 6*>&GXWK&~**. 
£Vx, Eo^Vy, rL—+S/5Fp, **&ft6\ 

BtiftttLhttttiitrtY er f *-enenK#iAtr. 

[ 0 0 2 3] XIC*? v 1 0 1 l£te\.*X , *iS(DSI 
20 [Ml] 

/8=tan- 1 (Vy/Vx) ^Vy/Vx • • • 1 
[ 0 0 2 4] fcfc, *SEttWt?lt**:^a>-b >*ec ct 0 

30 [ 0 0 2 5 ] lt<,>"C*r ? 1 0 3iCtT, «&*ia^o 
ea^^-jU^«J>^JEP i { i = 1 -4 > owmfcK 
o>m&*?*>. HP*, -*«*Fp J: - 
•U^'^^EEPo-fir^ffi-r^o Hlji2<^-fe 

^^^-lU^iJv^EEPo^r^fflr^o 
[S(23 Po = Kt xFp * • -2 

40 [0026] XiC^ yZfSlO 4^X, BI<»M±<9tt 

ftOiifSY fir f (0^±-nmic * o *tH^<o* 

[0027] ^»), "^5^*Cti. ±i^^S<. 

? zfs i o i -c-fe >^ 1 6 cDe^^attoaatY * f <t 

SYg fO-fcfa (W) ^sg^ja^J. 
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^sio sterna m&<D»fi£®'p2i£i>MmtfT 

[0028] ^f*8Wi. X? ? 7'S l 0 5 t?4*. 
ODS^^-^-'^^EP! (i=l^-4M*, * 
u- «Mj F p <CJ: m$ &±BMm*4-H>f V > * 
JEPo<!:Pni^<0£-r*. fc^r, CCC-ifcl*. TffiT 

^^^•s i 0 6eaw«?^s*i» 4 

P i = P o <D#&*Cf£Sas>* "r 7'S l lOV 
[ 0 0 2 9] 9 *S 1 0 4 -> -fS 1 

I 0 0 3 0 ] *-&M&V&. m 4 tcSftT J: ^ fctttiEIK: 

o i $ *vc f^iio>5^e^ai« ^ <* n h t * ii. 

$^t^<. *©KfWfc*6lC(,»*VCZlPxtf«:» 
[0032] ftr^DA^Mtft^oKOl'T 

i*. sstd^T^^tcfeggft^imigvx («r»iidc> 

$n^^o ti^tiic^ p xfMsauMfctf ^ci 

a v x 5to : m& ft $ tj $ n*i*«n (8 o £ ecffcltf 
tcj: 0 WJQ£«tt**«K** c 6 K * tr ♦) . SiSS^ 

[0 03 3]£ec, Af^sio7^^r. em* 



5) ftS§^7- 1 1 7 65 5 

1* 0 tf>£^ < W - i' 'J > ¥&K<0 g&ft 

P i ^SS^*. BPfc, IW-f-^'J >^SEAP 
x. J«X^*4~Jl>S'L > >*'EEP©«:»t', cnfcJ: 

o&iaoea^^-^^'j^^EEP i < » = i -4> * 

[0034 ] «»©fcl^, WKM»te>*BEKJ:«J 

[S3] P 1 =Po +£Px • • • 3a 
10 P2 = Po +APx -••3D 
P3 = P. - • • 3 c 

P4 = P. —3d 

JE6 t^5tfl>t«EiC J: 0 #tt 3 H* & <>© £ l* T J: C ». 
[0 03 5] ^f^S 1 08, SI 091*, 

[ 0 0 3 6] C cr©«£F^t*, ±SSi<OJ: 
tlfti&«SrS<7>SEE*S^fiP i <P i 

(S) ) 4i*«:»tUtEAlf'-?K«? h 7 (cfflA 

-C'«2^u:J:D. ±BPi«a-»r«BW>*^-*^i; 

>^i^EP i ^p4**n»snr««i»D**<-*^y 

>5T5L, 5R. 6L, 6 R(£«6MC 
[0 03 7] ^<O*C, VJLliOJi^&fflwtcjLht, M 
30 WilL. 1 R^M^ 

maec4£*r ^ o ft uhg i; *c$«ai i/ . b*j^o>^I/5 

40 BX *MT^^lfil tegfi o /cSMBt^rtf -> TT U * o tc 1 1> 

j: o fwa©aw «r 3 ^ u tie -? r 

so [0 03 8] cntc^>c^c®6&o*S7^^?.Bb:o*c, g 
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9 

^.^>h^l0f'*9Tt m <a > - ( e) > 

(a) - (c) . (e> KiBo, 0*, K»«t**>0 

t M «t 0 , * e > *HK «» AWffl L' T 

[ 0 0 3 9] *MW*, 35***«»Cl^* , CI!* 5 * 
mWKTfMJ^^*. ■7RtfB8l* 1 B?^^tM^0*?T 

* 06fife<DlS£ t -> X , *> *f*«*M 

iBBwrtSfcWw&iOT. Br3#±&4>&iAABi 
[004 o] cmt mMv*B^o 

44K 3 n*«« > r , £ £ P x tetoffilE S 

1TC (BI4. S, 5$3a, 3b), BITIfia>BIA€:Kr& 
{^^ 7 7S 1 0 4— S 1 0 6— S 1 0 7— S 10 8 — 
S 1 0 9— S 1 1 0) o 

Ka>r *o C © «fc ^> K l/C WW:** 5 1* & C <L #"C * 
[0 04 1 ] BBTI*. Bli^&taa+X 1 *)*^. 

ian±tcft*r*tBftiatt c»o y« f it, *is<d» 

<e>$JH>. K-»f, CftMdlt. **MWI8lJic:fiL 
l*. gij^O$iJ£!)/5liPo^f^ {Af ?7S 1 04-S 
1 0 5-S 1 1 0) • V*. K^'<-tfWrar»** 

* 8tr ^ 0 ft 0 tot U fc £ P x ^ttitfiiEi* u * 

r^tfHnautY* f *«bt*. 
[ o 0 4 2] $©of£t*"< o ft e ica *aw«>*iett*( 

MBfc J: K9-<'<--#*Bi***S1*J:^± 
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10 

CCft£U'Cl**ifl£CC«H»'Ct>&fc. -fcCMSfctfW-* 
OftfitciDlvcaiBiU I?t&<^;&*^31*&C£l* 

U-C c it* oftff 

[0043] Sft:, i*teR*J*teffil'XmteS£*3K cfc 0 

icft i; fcttai* h ^ ^ftc^^, ^icti*^ t > ^ 

[ 0 0 4 4] tl 4a, IM&MGte £tikt* Y=?m-Q> 

[ o o 4 5 ] * *c sotw-ci*, r>m-?h swaitc 

30 &CC"Clt^<. &4t<OX>J ^-7^«r=i> b D-i^*C 
[ 0 0 4 6] m&PZiCid^X* A U -? zf3L& 3>hP- 

ni#. asfectew-ctt, &«*»aw«*gHt. 

J: D . fi^m^^ J: Q mffiODWSftttS^^T 

40 fcifi^tcit, mMBOAV 9^*«:i9fa(a!b^^*<, ft 

[0 04 7 ] PHittt, H9<r^J:^^4$ttau:ftl'/r 

w i . afj&<£*&&v w 2 . fflsiaoomteAv w 3 , 

50 IE££Vv*:lfK>T, ^$!&2k(Ct8iE«:tti^^C J: 



http://www4.ipdl.ncipi.go jp/tjcontentdbenJpdl?N0000=2^ 10/5/2004 



Page 1 of 1 



11 

♦i . ja*> n±<o ^zwiUi t m c< t u& & *s , 

[8*4] Vvl*=Vwl+£Vv • • - 4a 
Vw2* =Vw2+^Vw • * -4b 
Vw3' =Vw3 • - - 4 C 

Vw4' = Vw4 - - * 4 d 

[ o 0 4 8] * fc, ±ias**«r-«. o ft 0 tc 
li a - u *f h * ^ w - K*« < * 2? <£ ^fu^/ £ ofl> 

[0049] * *c ill 1 0 Kwt J: 5 ftttttHK 

B»MW<>RI»<ctT-5 , c4J:i*. B4"«:5W**tf(8 i 
ifcc & A P y £«««AI2»W»ffl««i»r 

M*i*MS <tt»l*E*«©*3Mr> *fci#*E <tt«« 
c&k**. *&m\t* c©j:^Miir* 

[ 0 0 5 0] 2 *S©m<ft*±©tfl*fltt<:tttt[lJ* 
[0 05 1 ] »3tti«W<^T^0UlRM\ 

f ftior**. s/at-ai*, 
h*s^f** r*> * <t wr a <> © i r * c t *r 
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[0052] 

l£W©«ai iB*3Bll2*ia>ftffl«:j;ti«, $E©£ 
tMfll*iraM©tlltoM*l* *>-?"CtT**£<tfcfc:, 
«3W*«e**±*»SU ■•©«* 

10 ©3-^>^- *-*>h«^UCt*fcl*£feW<*n 

43 < at ^cwMt i> . e n tea Jja^m-c ^ , 

[ 0 0 5 3 ] I8*Jp2S>t8£li, «SttWmttil^S<: 
Ai5flC«r^ 0 ft* HB*« i O r ±12 tra*«>*iiS5« 
MM ^ C L &V B , S fcSS#Jg 3 CC-^D < cc*PS^^ 
tt« W*K«r . *Bfl>«tiBa*W <t ft J: »3 

[0054] */c, n*9i4«>iKtic. m.mm&/jmw . 

gj?4tlMJPii^^^>^ ©^tc ^: 0 , Hiitt^icc J: 

y ^tisrtMi^* < , manw^d < ^ 

40 [BiBa>0S<c8m] 

[@i] **w«M«!»s«i««aafl>iRJ&at?*>*. 

[03] 2> ho-^^jiM^D ifvuo— «4^7 
[@4] fJfil8p*©e«SE»BiWc«><0»!l©-««: 

[05] ^^m<D^mo^^o>-ei%^rm 
so [06] mtett±K&±<oms&a.z*&oxr&Mm 
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hg&mB>v>v?sE&*8 k &r x 1 * & . 



14 

*2L. 2R 

3L. 3R. 4L, 4R 
5L, 5R. 6L. 6R tfW-.«Ui"J 
7 E^-iK*- y ^ 

i i S;fc-fe>* 

16 wmhcrtwaa-isv^ 



[0 1 1 
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